The Variability of Exoskeleton Elements in Polyplacocystis ambigua (Protista, Centrohelida). Gaponova L. P., Dovgal I. V. -Article dealt with the investigation of variability of the scales of periplast in Polyplacocystis ambigua (Penard, 1904) . New quantative character of periplast scale (wide of rim) was introduced. Renewed diagnosis of P. ambigua where the quantative characteristics of perilpast scales are taken into account is given.
Therefore, both qualitative and quantitative characters were applied for the descriptions of P. ambigua by one group of authors (Penard, 1904 , Rainer, 1968 , Nicholls and Du rrschmidt, 1985 , Ìèêðþêîâ, 2002 . However, from another points only qualitative characters were considered as valuable for the diagnosis of P. ambigua (Patterson and Du rrschmidt, 1988; Siemensma and Roijackers, 1988) . Thereby, at present opinions differ on interpretation of periplast scales as morphological characters of P. ambigua. Furthermore, the investigations on limits and type of variation of periplast scales in P. ambigua did not carry out.
The goal of our study was to recognize and evaluate the variability of quantitative characteristics of periplast scales in P. ambigua. Obtained data allow us to propose the own version of diagnosis of P. ambigua which might be used for the correct identification of the species.
Material and methods
The water samples containing the specimens of P. ambigua were collected by plankton net (diameter of mesh is 70 ìm) in a pond near the village Khotov at the vicinity of Kyiv (Ukraine) on August 31, 2006.
Living specimens of P. ambigua and some other protists were maintained in Petri dishes with water at the room temperature (20-25°C) in the laboratory during three months. Over this period of time the liquid remained after the swelling and dissolving of rice seeds in the boiled water was used for feeding of maintained living culture of P. ambigua. Boiled precipitated water was also added into the Petri dishes with specimens of P. ambigua.
Specimens were examined from September to November, 2007 using light microscope (Carl Zeiss-50) under the magnification 160. The living cells of centrohelids were isolated, air-dried without preliminary fixation and examined under the scanning electron microscope JSM-35C at the magnifications 1200-18000.
Five periplasts of P. ambigua were studied. 935 scales belonging to three main types of scales (fusiform, naviculoid and oval) were used for the measurements.
The abbreviations of measurements used for the study are as the following: L -length of scales, Bbreadth of scales, WR -width of rims. The width of scales rims was measured five times in connection with its different width in a various parts of the scale.
The original measurements of the siliceous scales were taken on the basis of the electron scanning micrographs using the computer program ScopePhoto 2.0.
The differences of morphological characters of periplast scales were estimated using discriminant analysis (Õàëàôÿí, 2007) . Twenty six undamaged and well-visible periplast scales of P. ambigua were used for the measurements of each from seven quantitative characters.
Following algorithms were developed for the identification of scale types: using length and breadth of scales and five measurements of width of scale rims (model I), using length of scales and five measurements of width of scale rims (model II), using breadth of scales and five measurements of width of scale rims (model III), using five measurements of width of scale rims (model IV), using length and breadth of scales and one measurement of width of scale rims (model V) and using length and breadth of scales (model VI).
The values of Wilks' Lambda statistics with corresponding Fisher statistics (F) and significance level (p) were determined for each of above listed models. Morphological characters of the P. ambigua periplast scales were accepted in accordance with proposed by Patterson and Du rrschmidt (1988) (fig. 1) .
The scanning electron micrographs were taken in the Laboratory of Electron Microscopy of Kholodny Institute of Botany of National Academy of Sciences of Ukraine (Kyiv).
Results and discussion
The periplast scale dimensions are given in the table 2. Under these data the dimensional features of different types of scales overlap.
However, they can be identified using multivariate analysis with best results if set of 7 quantitative characters (model I) was analyzed (tabl. 3). The distribution of scales in the space of two canonical variables is shown on the figure 2. Three scales types can be distinguished based on the value of the first canonical variable. It was shown in our study that fusiform and oval scales can not be surely differentiated by the value of second canonical variable. The first canonical variable can be interpreted as dimension and shape of scales. The second canonical variable construed as wide of rims.
Usage of 7 quantitative characters (model I) allow to identify the scale types for 100% scales of selected sample. For our observations the usage of character sets including five measurements of scale rim (models II, III and IV) doesn't make worse the quality of identification. Finally, models V and VI don't discriminate the naviculoid scales from other types. Thus the model I considered the most valuable for the description of quantitative dissimilarity between different types of scales.
As was stated above in the diagnoses of P. ambigua (Penard, 1904 , Rainer, 1968 , Nicholls, Du rrschmidt, 1985 , Patterson, Dürrschmidt, 1988 , Ìèêðþêîâ, 2002 only length, breadth of periplast scales and ratio between these characters were in use (tabl. 1).
However, our current study shows that the application of these characters is insufficient for discrimination of scales types whereas the presence of three types of the scales is important characteristic of the species. However, using of a new quantitative character (width of scale rim with five consequent measurements) was efficient. The application of the character in combination with traditional dimensions, allows surely discriminate three types of scales in P. ambigua by dimensional characteristics.
The obtained dimensions of periplas scales of P. ambigua were used in redescription of the species below.
e-82 L. P. Gaponova, I. V. Dovgal Fig. 2 . Scatterplot of canonical scores computed for three scale types of Polyplacocystis ambigua using model I: 1 -fusiform scales; 2 -naviculoid scales; 3 -oval scales.
Ðèñ. 2. Ðàñïðåäåëåíèå òðåõ òèïîâ ÷åøóåê ïåðèïëàñòà Polyplacocystis ambigua â ïðîñòðàíñòâå äâóõ ïåðâûõ êàíîíè÷åñêèõ ïåðåìåííûõ (ìîäåëü I): 1 -âåðåòåíîîáðàçíûå ÷åøóéêè; 2 -íàâèêóëîèäíûå ÷åøóéêè; 3 -îâàëüíûå ÷åøóéêè.
